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Description
Technical Field

[0001] The present invention relates to a solid-liquid
separator, and more particularly, itrelates to a solid-liquid
separator and a solid-liquid separation system each in-
cluding layered rotary filter bodies.

Background Art

[0002] Ingeneral, asolid-liquid separatorincluding lay-
ered rotary filter bodies is known. Such a solid-liquid sep-
arator is disclosed in Japanese Patent Laid-Open No.
2005-7327, for example.

[0003] The aforementioned Japanese Patent Laid-
Open No. 2005-7327 discloses a solid-liquid separator
including a rotary-body type dehydration unit. The rotary-
body type dehydration unit includes a plurality of rotary
bodies including rotary shafts and layered rotary filter
bodies, which are disposed along the axial directions of
the rotary shafts and include filtration grooves, and dis-
posed in two upper and lower rows, and dehydrates an
object to be processed.

[0004] JP S54096247 Adisclosestreatmentofsludge-
like matter. US 2011/297016 A1 discloses a concentra-
tor-integrated screw press.

Prior Art
Patent Document

[0005] Patent Document 1: Japanese Patent Laid-
Open No. 2005-7327

Summary of the Invention
Problem to be Solved by the Invention

[0006] However, in the conventional solid-liquid sepa-
rator as disclosed in Japanese Patent Laid-Open No.
2005-7327, it is necessary to rotate the rotary bodies at
a relatively low speed in order to lower the moisture con-
tent of a discharged object to be processed (dehydrated
cake), and thus there is a disadvantage that the efficiency
of discharge is reduced. When the rotary bodies are ro-
tated atarelatively high speedin orderto achieve efficient
discharge, on the other hand, there is a disadvantage
that dehydration becomes insufficient and the moisture
content becomes high. Therefore, there is a problem in
the solid-liquid separator that it is difficult to achieve a
balance between efficiently discharging the object to be
processed and lowering the moisture content of the ob-
ject to be processed.

[0007] The presentinvention has been proposed in or-
der to solve the aforementioned problem, and an object
of the present invention is to provide a solid-liquid sepa-
rator and a solid-liquid separation system each capable
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of lowering the moisture content of an object to be proc-
essed and efficiently discharging the object to be proc-
essed.

Means for Solving the Problem

[0008] In orderto attain the aforementioned object, the
present invention provides a solid-liquid separator ac-
cording to claim 1, and a solid-liquid separation system
according to claim 8. Further embodiments of the present
invention are disclosed in the dependent claims.

[0009] The solid-liquid separator of the present inven-
tion includes the screw type dehydration unit including
the screw, which feeds the object to be processed, and
that performs the primary dehydration on the object to
be processed, and the rotary-body type dehydration unit
including the rotary bodies, disposed subsequent to the
screw type dehydration unit, and that performs the sec-
ondary dehydration on the object to be processed. Thus,
as compared with the case where dehydration is conven-
tionally performed in one stage only by the rotary-body
type dehydration unit, dehydration can be performed in
two stages by the screw type dehydration unit and the
rotary-body type dehydration unit, and thus even when
the rotational speed of the screw and the rotational speed
of the rotary bodies are increased, the moisture content
of the object to be processed can be lowered. Therefore,
the solid-liquid separator can lower the moisture content
of the object to be processed and can efficiently dis-
charge the object to be processed. In general, squeezing
filtration performed on an object to be processed con-
taining more solids than an object to be processed on
which gravity filtration is performed requires more time
than the gravity filtration. Therefore, the rotary-body type
dehydration unitis provided subsequent to the screw type
dehydration unit, and the screw of the screw type dehy-
dration unit is rotated at a higher rotational speed than
those of the rotary bodies of the rotary-body type dehy-
dration unit, such that after gravity filtration is performed
in the screw type dehydration unit, more time can be al-
lotted to perform squeezing filtration in the rotary-body
type dehydration unit than the gravity filtration in the
screw type dehydration unit. Consequently, the moisture
content of the object to be processed can be effectively
lowered. Note that the gravity filtration denotes filtration
for filtering out liquids through fine gaps or the like, for
example, and more particularly filtration for separating
solids from liquids by gravity that acts on the liquids of
the object to be processed. In addition, the squeezing
filtration denotes filtration for squeezing out liquids from
the object to be processed by pressurizing (squeezing)
the object to be processed.

[0010] In the solid-liquid separator, the screw type de-
hydration unit and the rotary-body type dehydration unit
are integrally provided. According to this configuration,
as compared with the case where the screw type dehy-
dration unit and the rotary-body type dehydration unit are
provided as separate bodies, it is not necessary to pro-
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vide a transfer facility for the object to be processed such
as piping provided between the screw type dehydration
unit and the rotary-body type dehydration unit, and thus
the apparatus configuration can be simplified.

[0011] The solid-liquid separator preferably further in-
cludes a flocculant supply unit that supplies a flocculant
to the object to be processed on which the primary de-
hydration has been performed by the screw type dehy-
dration unit. According to this configuration, the object to
be processed can be flocculated during dehydration, and
thus the object to be processed can be easily separated
into solids and liquids. Consequently, the object to be
processed can be more efficiently dehydrated. Further-
more, the flocculant supply unit supplies the flocculant
to the object to be processed on which the primary de-
hydration has been performed, and thus the rotary bodies
of the rotary-body type dehydration unit that performs the
secondary dehydration can agitate the object to be proc-
essed and the flocculant. Therefore, it is not necessary
to separately provide a configuration that agitates the
object to be processed and the flocculant, and it is pos-
sible to significantly reduce or prevent complication of
the apparatus configuration.

[0012] In the solid-liquid separator, the screw type de-
hydration unit preferably includes a screw type dehydra-
tion unit discharge port through which the object to be
processed is discharged to the rotary-body type dehy-
dration unit, and the screw type dehydration unit dis-
charge portis preferably disposed at substantially a same
height position as that of a mixing tank discharge port of
a mixing tank that discharges the object to be processed
to the screw type dehydration unit. According to this con-
figuration, unlike the case where the screw type dehy-
dration unit discharge port is located at a position lower
than that of the mixing tank discharge port, even when
the primary dehydration is insufficient, it is possible to
significantly reduce or prevent outflow of the object to be
processed to the rotary-body type dehydration unit. Fur-
thermore, unlike the case where the screw type dehy-
dration unit discharge port is located at a position higher
than that of the mixing tank discharge port, the screw
type dehydration unit does not need to move the object
to be processed to a higher position, and thusitis possible
to significantly reduce or prevent an increase in the load
on a drive of the screw.

[0013] In this case, the screw type dehydration unit
preferably includes a screw type dehydration unit supply
port to which the object to be processed is supplied from
the mixing tank, and the screw type dehydration unit is
inclined obliquely upward toward the rotary-body type
dehydration unit subsequent thereto such that the screw
type dehydration unit discharge port is located above the
screw type dehydration unit supply port. According to this
configuration, the object to be processed can be supplied
from the mixing tank to the screw type dehydration unit
due to overflow, and the object to be processed can be
easily supplied from the screw type dehydration unit to
the rotary-body type dehydration unit due to overflow.

10

15

20

25

30

35

40

45

50

55

[0014] The solid-liquid separator preferably further in-
cludes a tank integrally including a filtrate receiver that
receives a filtrate that has passed through the first filtra-
tion groove of the screw type dehydration unit and a res-
ervoir partitioned from the filtrate receiver and that stores
a filtrate that has passed through the second filtration
grooves of the rotary-body type dehydration unit, and the
object to be processed stored in the reservoir is prefer-
ably returned to a stage precedent to the screw type de-
hydration unit. According to this configuration, the appa-
ratus configuration can be simplified as compared with
the case where the filtrate receiver and the reservoir are
provided as separate bodies. Furthermore, the filtrate
discharged from the rotary-body type dehydration unit is
recirculated such that the processing can be reliably per-
formed.

[0015] In the solid-liquid separator, the screw type de-
hydration unit preferably includes a plurality of screw type
dehydration units, and the plurality of screw type dehy-
dration units are preferably disposed side by side along
the axial directions of the second rotary shafts of the ro-
tary-body type dehydration unit. According to this config-
uration, the plurality of screw type dehydration units are
provided such that dehydration can be more efficiently
performed. In addition, the screw type dehydration units
can efficiently supply the object to be processed to the
rotary-body type dehydration unit having a width relative-
ly larger than those of the screw type dehydration units.
[0016] In the solid-liquid separator, the screw is pref-
erably rotated at a rotational speed of one or more rev-
olutions per minute, and the rotary bodies are preferably
rotated at a rotational speed of 0.5 or more revolutions
per minute. According to this configuration, the screw is
rotated at a rotational speed of one or more revolutions
per minute such that the primary dehydration can be ef-
ficiently performed. Furthermore, the rotary bodies are
rotated at a rotational speed of 0.5 or more revolutions
per minute such that the secondary dehydration can be
efficiently performed.

[0017] The solid-liquid separation system according to
the present invention includes the screw type dehydra-
tion unit including the screw, which feeds the object to
be processed, and that performs the primary dehydration
on the object to be processed, and the rotary-body type
dehydration unit including the rotary bodies, disposed
subsequent to the screw type dehydration unit, and that
performs the secondary dehydration on the object to be
processed. Thus, as compared with the case where de-
hydration is conventionally performed in one stage only
by the rotary-body type dehydration unit, dehydration can
be performed in two stages by the screw type dehydration
unit and the rotary-body type dehydration unit, and thus
even when the rotational speed of the screw and the ro-
tational speed of the rotary bodies are increased, the
moisture content of the object to be processed can be
lowered. Therefore, the solid-liquid separator can lower
the moisture content of the object to be processed and
can efficiently discharge the object to be processed. In
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general, squeezing filtration performed on an object to
be processed containing more solids than an object to
be processed on which gravity filtration is performed re-
quires more time than the gravity filtration. Therefore, the
rotary-body type dehydration unitis provided subsequent
to the screw type dehydration unit, and the screw of the
screw type dehydration unit is rotated at a higher rota-
tional speed than those of the rotary bodies of the rotary-
body type dehydration unit, such that after gravity filtra-
tion is performed in the screw type dehydration unit, more
time can be allotted to perform squeezing filtration in the
rotary-body type dehydration unit than the gravity filtra-
tion in the screw type dehydration unit. Consequently,
the moisture content of the object to be processed can
be effectively lowered.

Effect of the Invention

[0018] According to the present invention, as de-
scribed above, it is possible to provide the solid-liquid
separator and the solid-liquid separation system each
capable of lowering the moisture content of the object to
be processed and efficiently discharging the object to be
processed.

Brief Description of the Drawings
[0019]

[Fig. 1] A schematic view showing a solid-liquid sep-
aration system including a solid-liquid separator ac-
cording to an embodiment of the present invention.
[Fig. 2] An enlarged view of a main portion of a screw
type dehydration unit according to the embodiment
of the present invention.

[Fig. 3] A plan view showing the screw type dehy-
dration

[0020] As described above, the solid-liquid separation
system according to the second aspect of the present
invention includes the screw type dehydration unitinclud-
ing the screw, which feeds the object to be processed,
and that performs the primary dehydration on the object
to be processed, and the rotary-body type dehydration
unit including the rotary bodies, disposed subsequent to
the screw type dehydration unit, and that performs the
secondary dehydration on the object to be processed.
Thus, as compared with the case where dehydration is
conventionally performed in one stage only by the rotary-
body type dehydration unit, dehydration can be per-
formed in two stages by the screw type dehydration unit
and the rotary-body type dehydration unit, and thus even
when the rotational speed of the screw and the rotational
speed of the rotary bodies are increased, the moisture
content of the object to be processed can be lowered.
Therefore, the solid-liquid separator can lower the mois-
ture content of the object to be processed and can effi-
ciently discharge the object to be processed. In general,
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squeezing filtration performed on an object to be proc-
essed containing more solids than an object to be proc-
essed on which gravity filtration is performed requires
more time than the gravity filtration. Therefore, the rotary-
body type dehydration unitis provided subsequent to the
screw type dehydration unit, and the screw of the screw
type dehydration unit is rotated at a higher rotational
speed than those of the rotary bodies of the rotary-body
type dehydration unit, such that after gravity filtration is
performed in the screw type dehydration unit, more time
can be allotted to perform squeezing filtration in the ro-
tary-body type dehydration unit than the gravity filtration
in the screw type dehydration unit. Consequently, the
moisture content of the object to be processed can be
effectively lowered. Effect of the Invention

[0021] According to the present invention, as de-
scribed above, it is possible to provide the solid-liquid
separator and the solid-liquid separation system each
capable of lowering the moisture content of the object to
be processed and efficiently discharging the object to be
processed.

Brief Description of the Drawings
[0022]

[Fig. 1] A schematic view showing a solid-liquid sep-
aration system including a solid-liquid separator ac-
cording to an embodiment of the present invention.
[Fig. 2] An enlarged view of a main portion of a screw
type dehydration unit according to the embodiment
of the present invention.

[Fig. 3] A plan view showing the screw type dehy-
dration unit and a rotary-body type dehydration unit
according to the embodiment of the present inven-
tion.

[Fig. 4] A sectional side view showing the rotary-body
type dehydration unit according to the embodiment
of the present invention.

[Fig. 5] A side view showing the rotary-body type
dehydration unit according to the embodiment of the
present invention.

[Fig. 6] A sectional view taken along the line 400-400
in Fig. 5.

[Fig. 7] An enlarged plan view showing the adjacent
state of layered rotary filter bodies of the rotary-body
type dehydration unit according to the embodiment
of the present invention.

[Fig. 8] An enlarged side view of the layered rotary
filter bodies of the rotary-body type dehydration unit
according to the embodiment of the present inven-
tion.

Modes for Carrying Out the Invention

[0023] Anembodimentofthe presentinventionis here-
inafter described on the basis of the drawings.
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(Configuration of Solid-Liguid Separation System)

[0024] Theembodimentofthe presentinvention is now
described with reference to Figs. 1 to 8. As shown in Fig.
1, a solid-liquid separation system 100 according to the
embodiment of the present invention includes a solid-
liquid separator 100a and a flocculation unit 100b.
[0025] The solid-liquid separation system 100 receives
an object to be processed such as sludge from an exter-
nal object-to-be-processed reservoir tank T, supplies a
flocculant a plurality of times (three times), and agitates
the object to be processed to flocculate the object to be
processed. Furthermore, the solid-liquid separation sys-
tem 100 acquires (discharges) an object to be processed
(dehydrated cake) having a low moisture content by per-
forming a two-staged dehydration process on the floccu-
lated object to be processed. Specifically, the solid-liquid
separation system 100 performs primary dehydration
mainly by gravity filtration in screw type dehydration units
2 described later. Thereafter, the solid-liquid separation
system 100 performs secondary dehydration mainly by
squeezing filtration in a rotary-body type dehydration unit
3, which is described later, disposed subsequent to the
screw type dehydration units 2. The details are described
later. Note that the gravity filtration denotes filtration for
filtering out liquids through fine gaps or the like, for ex-
ample, and more particularly filtration for separating sol-
ids from liquids by gravity that acts on the liquids of the
object to be processed. In addition, the squeezing filtra-
tion denotes filtration for squeezing out liquids from the
object to be processed by pressurizing (squeezing) the
object to be processed.

(Configuration of Solid-Liquid Separator)

[0026] The configuration of the solid-liquid separator
is now described with reference to Figs. 1 to 8.

[0027] As shown in Fig. 1, the solid-liquid separator
100a includes a tank (service tank) 1, the screw type
dehydration units 2, the rotary-body type dehydration unit
3, a reservoir flocculant supply unit 4, and a rotary body
flocculant supply unit 5. Each of the screw type dehydra-
tion units 2 separates a relatively clear filtrate to be dis-
charged to the outside of the apparatus from the object
to be processed by performing the primary dehydration
on the object to be processed. The rotary-body type de-
hydration unit 3 separates a relatively dirty filtrate to be
stored in the tank 1 from the object to be processed (de-
hydrated cake), which is to be discharged to the outside
of the apparatus, by performing the secondary dehydra-
tion on the object to be processed on which the primary
dehydration has been performed by the screw type de-
hydration unit 2. The rotary body flocculant supply unit 5
is an example of a "flocculant supply unit" in the claims.
[0028] Thetank 1integrallyincludes a reservoir 10 and
a filtrate receiver 11. The reservoir 10 and the filtrate
receiver 11 overlap each otherin aplanar view (as viewed
from above). Thetank 1 includes a side plate 1a disposed
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between the screw type dehydration unit 2 and the rotary-
body type dehydration unit 3. The reservoir 10 and the
filtrate receiver 11 are partitioned by the side plate 1a.
That is, the reservoir 10 and the filtrate receiver 11 do
not directly give and receive the object to be processed
to and from each other. Furthermore, the screw type de-
hydration unit 2 and the rotary-body type dehydration unit
3 are installed in the tank 1. Therefore, the screw type
dehydration unit 2 and the rotary-body type dehydration
unit 3 are integrally provided via the tank 1.

[0029] The reservoir 10 receives the object to be proc-
essed from the object-to-be-processed reservoir tank T
and stores the object to be processed. Furthermore, the
reservoir 10 stores a filtrate that has passed through sec-
ond filtration grooves S2 (see Fig. 7), described later, of
the rotary-body type dehydration unit 3. That is, the res-
ervoir 10 stores the filtrate (liquids of the object to be
processed) obtained by the secondary dehydration (de-
hydration mainly by squeezing filtration) in the rotary-
body type dehydration unit 3.

[0030] Thereservoir10includes an agitation pump 10a
and a supply pump 10b. The agitation pump 10a floccu-
lates the object to be processed (increase the concen-
tration of solid components (floc)) by agitating the object
to be processed, supplied from the object-to-be-proc-
essed reservoir tank T and the screw type dehydration
unit 2 to the reservoir 10, and an inorganic flocculant
supplied from the reservoir flocculant supply unit 4 to the
reservoir 10. The supply pump 10b supplies (returns) the
object to be processed, which has been flocculated and
stored in the reservoir 10, to a stage (flocculation unit
100b) precedent to the screw type dehydration unit 2.
[0031] The filtrate receiver 11 receives a filtrate that
has passed through first filtration grooves S1 (see Fig.
2), described later, of the screw type dehydration unit 2.
Thatis, the filtrate receiver 11 receives the filtrate (object
to be processed) obtained by the primary dehydration
(dehydration mainly by gravity filtration) in the screw type
dehydration unit 2. In addition, the filtrate receiver 11 in-
cludes a filtrate discharge port 11a. The filtrate receiver
11 is inclined obliquely to the filtrate discharge port 11a
such that the filtrate discharge port 11a side lowers.
[0032] The screw type dehydration unit 2 includes a
screw type dehydration unit supply port 20 to which the
object to be processed is supplied from the flocculation
unit 100b (mixing tank 6 described later) and a screw
type dehydration unit discharge port 21 through which
the object to be processed is discharged to the rotary-
body type dehydration unit 3 disposed subsequent there-
to. The screw type dehydration unit 2 is inclined obliquely
upward toward the rotary-body type dehydration unit 3
subsequent thereto such that the screw type dehydration
unit discharge port 21 is located above the screw type
dehydration unit supply port 20. That is, in the screw type
dehydration unit 2, the side close to the rotary-body type
dehydration unit 3 is located above the side away from
the rotary-body type dehydration unit 3.

[0033] The screw type dehydration unit 2 further in-
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cludes a screw 22, a layered filter body 23 including a
plurality of movable plates 23a (see Fig. 3) and a plurality
of fixed plates 23b (see Fig. 3), a first motor 24, an outer
frame 25, and a back pressure plate 26. The movable
plates 23a and the fixed plates 23b have a ring shape.
[0034] The screw 22 includes a first rotary shaft 22a.
Furthermore, the screw 22 rotates with rotation of the
first motor 24. In addition, the screw 22 feeds the object
to be processed, supplied from the screw type dehydra-
tion unit supply port 20, to the rotary body type dehydra-
tion unit 3 side with rotation of the first rotary shaft 22a.
As shownin Fig. 2, the layered filter body 23 (the movable
plates 23a and the fixed plates 23b) includes first holes
230 through which the screw 22 is inserted. The layered
filter body 23 has a multiple plate structure in which the
movable plates 23a and the fixed plates 23b are alter-
nately layered so as to surround the screw 22 in a state
where the screw 22 is inserted through the firstholes 230.
[0035] The plurality of fixed plates 23b include second
holes 231a (screw holes), into which spacers 231b are
respectively screwed, separately from the first holes 230
through which the screw 22 is inserted. The spacers 231b
are screwed into the second holes 231a such that the
fixed plates 23b each keep a distance to another fixed
plate 23b adjacent thereto at a predetermined distance.
Thus, each of the first filtration grooves S1 is formed be-
tween the fixed plates 23b. In addition, filtrate outflow
grooves G1 are formed in portions of the first filtration
grooves S1 between the adjacent fixed plates 23b ex-
cluding the movable plates 23a.

[0036] The outer frame 25 fixes the plurality of fixed
plates 23b. Specifically, the outer frame 25 is disposed
in contact with outer peripheral ends of the plurality of
fixed plates 23b. Furthermore, the outer frame 25 ex-
tends along the axial direction of the first rotary shaft 22a.
A plurality of (three, for example) contact portions of the
outer frame 25 with the fixed plates 23b are provided at
equal intervals in the circumferential direction of the fixed
plates 23b (only one contact portion is shown in Fig. 2).
The plurality of fixed plates 23b are fixed to the outer
frame 25 so as to maintain the layered state with the
movable plates 23a. The inner peripheral surfaces of the
movable plates 23a that define the first holes 230 come
into contact with an outer peripheral portion of the screw
22 such that the movable plates 23a are constantly
moved in the circumferential direction and the radial di-
rection of the first rotary shaft 22a of the screw 22 as the
screw 22 rotates. Thus, the screw type dehydration unit
2 constantly moves the movable plates 23a in the first
filtration grooves S1 by the rotation of the screw 22 such
that it is possible to significantly reduce or prevent clog-
ging of the first filtration grooves S1.

[0037] The structure of the screw type dehydration unit
2 for the primary dehydration is now described together
with the procedure for the primary dehydration with ref-
erence to Figs. 1 and 2. As shown in Fig. 1, the screw
type dehydration unit 2 pushes up the object to be proc-
essed obliquely upward toward the screw type dehydra-
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tion unit discharge port 21 (rotary-body type dehydration
unit 3 side) by the rotation of the screw 22 when the object
to be processed is supplied to the screw type dehydration
unit supply port 20 provided in the vicinity of the lower
end. Thus, the screw type dehydration unit 2 feeds the
object to be processed. Furthermore, as shown in Fig.
2, the screw type dehydration unit 2 discharges the filtrate
from the first filtration grooves S1 to the filtrate receiver
11 by rotating the screw 22 to move the movable plates
23a. As shown in Fig. 1, the screw type dehydration unit
2 can pressurize the object to be processed, fed by the
screw 22, with the back pressure plate 26. Specifically,
the back pressure plate 26 can adjust the position of the
first rotary shaft in the axial direction, and can pressurize
the object to be processed immediately before discharge
by adjusting the path width of the object to be processed
toward the screw type dehydration unit discharge port
21. However, the screw type dehydration unit 2 is nor-
mally adjusted to widen the path width such that the back
pressure plate 26 does not pressurize the object to be
processed. The back pressure plate 26 is adjusted to
pressurize the object to be processed as necessary such
that gravity filtration is substantially completed in the
screw type dehydration unit 2.

[0038] As shown in Fig. 3, a plurality of (two) screw
type dehydration units 2 are provided. Furthermore, the
plurality of screw type dehydration units 2 are disposed
side by side and parallel along the axial directions (direc-
tion A) of second rotary shafts 30b, described later, of
the rotary-body type dehydration unit 3.

[0039] As shown in Fig. 4, the rotary-body type dehy-
dration unit 3 includes a plurality of rotary bodies 30, a
plurality of second motors 31 (see Fig. 5), a sealing mem-
ber 32, sludge scraping plates 33, and a discharge chute
34.

[0040] The rotary bodies 30 include layered rotary filter
bodies 30a and the second rotary shafts 30b.

[0041] A plurality of layered rotary filter bodies 30a are
disposed in two upper and lower rows toward a solid dis-
charge port E so as to feed the object to be processed
to the solid discharge port E. In addition, six (four in the
upper row) layered rotary filter bodies 30a in the lower
row are disposed at predetermined intervals, and feed
the object to be processed by rotating in the same direc-
tion as each other.

[0042] As shownin Fig. 6, the layered rotary filter bod-
ies 30a include a plurality of filter pieces layered along
the second rotary shafts 30b. Specifically, as shown in
Figs. 7 and 8, the layered rotary filter bodies 30a include
three types of a plurality of medium-diameter disc filter
pieces 300, a plurality of small-diameter disc filter pieces
301, and a plurality of large-diameter disc filter pieces
302. The second rotary shafts 30b extend in the direction
A. On the second rotary shafts 30b, the large-diameter
disc filter pieces 302 and the small-diameter disc filter
pieces 301 are alternately layered between adjacent me-
dium-diameter disc filter pieces 300.

[0043] AsshowninFig.7,the second filtration grooves



11 EP 3 427 806 B1 12

S2 are formed between the adjacent medium-diameter
disc filter pieces 300. Specifically, the medium-diameter
disc filter pieces 300 include protrusions 300a that come
into contact with another medium-diameter disc filter
piece 300 adjacent thereto in the axial direction (direction
Y). The second filtration grooves S2 are formed between
the medium-diameter disc filter pieces 300 separated by
the protrusions 300a. The protrusions 300a are inserted
into cutouts 301a of the small-diameter disc filter pieces
301 or holes (not shown) of the large-diameter disc filter
pieces 302.

[0044] Asshownin Fig. 7, the small-diameter disc filter
pieces 301 can oscillate in the second filtration grooves
S2 between the adjacent medium-diameter disc filter
pieces 300. In addition, filtrate outflow grooves G2 are
formed in portions of the second filtration grooves S2
between the adjacent medium-diameter disc filter pieces
300 excluding the small-diameter disc filter pieces 301.
The large-diameter disc filter pieces 302 can oscillate in
the second filtration grooves S2 between the adjacent
medium-diameter disc filter pieces 300. In addition, fil-
trate outflow grooves G2 are formed in portions of the
second filtration grooves S2 between the adjacent me-
dium-diameter disc filter pieces 300 excluding the large-
diameter disc filter pieces 302. Liquid components in un-
processed liquid are filtered through these filtrate outflow
grooves G2.

[0045] AsshowninFig. 7, the large-diameter disc filter
pieces 302 can oscillate into the second filtration grooves
S2 of the adjacent layered rotary filter bodies 30a in a
direction in which the solid components are fed (a direc-
tion perpendicular to the direction A). With this configu-
ration, itis possible to significantly reduce or prevent clog-
ging of the second filtration grooves S2 due to the oscil-
lation of the large-diameter disc filter pieces 302 and the
small-diameter disc filter pieces 301.

[0046] As shown in Figs. 5 and 6, a second motor 31
is provided at one end in the axial direction (direction A)
of a second rotary shaft 30b of each of the plurality of
layered rotary filter bodies 30a. In addition, the second
motor 31 is provided for each of the plurality of (ten) lay-
ered rotary filter bodies 30a (for each rotary body 30). As
shown in Figs.5and 6, the plurality of (ten) second motors
31 may be disposed only on one side in the axial direction
(direction A), or may be disposed on both sides in the
axial direction. When the plurality of (ten) second motors
31 are disposed on both sides in the axial direction, the
plurality of (ten) second motors 31 are preferably alter-
nately disposed on one side and the other side in the
axial direction.

[0047] The second motors 31 rotate the rotary bodies
30 at a rotational speed of 0.5 or more revolutions per
minute. The first motor 24 of each of the screw type de-
hydration units 2 rotates the screw 22 at a rotational
speed of one or more revolutions per minute. In addition,
the screw 22 rotates at a higher speed than those of the
rotary bodies 30. Preferably, the second motors 31 rotate
the rotary bodies 30 at a rotational speed of one or more
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revolutions per minute, and the first motor 24 rotates the
screw 22 at a rotational speed of three or more revolu-
tions per minute. The rotational speed of the screw 22 is
preferably adjusted such that gravity filtration is substan-
tially completed in the screw type dehydration unit 2.
[0048] As shown in Fig. 1, one sealing member 32 is
disposed between the side plate 1a of the tank 1 that
partitions the screw type dehydration units 2 and the ro-
tary-body type dehydration unit 3 and the most upstream
rotary body 30 in the lower row. Thus, the sealing member
32 provides a seal such that the object to be processed
does not pass from the screw type dehydration unit sup-
ply port 20 side to the reservoir 10 side.

[0049] One sludge scraping plate 33 is provided on
each of the most downstream rotary body 30 in the lower
row and the most downstream rotary body 30 in the upper
row, and scrapes and removes solid materials caught
between the layered rotary filter bodies 30a of the rotary
bodies 30.

[0050] As shown in Fig. 1, the discharge chute 34 is
provided at the solid discharge port E, and defines a dis-
charge route for discharged matter discharged from the
rotary-body type dehydration unit 3. Furthermore, the dis-
charge chute 34 includes a pair of transverse plates 34a
(only one transverse plate 34a on one side in the direction
A is shown in Fig. 1) that face each other in the axial
direction (direction Y) and a bottom plate 34b.

[0051] The reservoir flocculant supply unit 4 supplies
the inorganic flocculant to the object to be processed that
has been supplied to the reservoir 10. In addition, the
rotary body flocculant supply unit 5 supplies a polymer
flocculant to the object to be processed on which the
primary dehydration has been performed by the screw
type dehydration unit 2. Specifically, the rotary body floc-
culant supply unit 5 supplies the polymer flocculant to
the object to be processed, which has been discharged
from the screw type dehydration unit discharge port 21
of the screw type dehydration unit 2, from the upper side
of the most upstream rotary body 30 in the lower row of
the rotary-body type dehydration unit 3. The polymer floc-
culant supplied to the rotary-body type dehydration unit
3 by the rotary body flocculant supply unit 5 is agitated
with the object to be processed by the rotary bodies 30.

(Configuration of Flocculation Unit)

[0052] The configuration of the flocculation unit 100b
is now described with reference to Fig. 1.

[0053] The flocculation unit 100b includes the mixing
tank 6, a mixing tank flocculant supply unit 7, and an
impeller 8. The object to be processed is supplied from
the reservoir 10 of the solid-liquid separator 100a to the
mixing tank 6. The mixing tank 6 includes a mixing tank
discharge port 6a through which the object to be proc-
essed is discharged to the screw type dehydration unit
2. The mixing tank discharge port 6a and the screw type
dehydration unit discharge port 21 are disposed at sub-
stantially the same height position, as shown by a two-
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dot chain line that extends in a horizontal direction. The
mixing tank flocculant supply unit 7 supplies a polymer
flocculant to the mixing tank 6. The impeller 8 is disposed
in the mixing tank 6. The impeller 8 includes a third motor
8a as adrive source. The impeller 8 flocculates the object
to be processed (to increase the concentration of the
solid components (floc)) by agitating the object to be proc-
essed and the polymer flocculant supplied to the mixing
tank 6.

(Effects of Embodiment)

[0054] According to this embodiment, the following ef-
fects can be obtained.

[0055] According to this embodiment, as described
above, the solid-liquid separator 100a includes the screw
type dehydration unit 2 including the screw 22, which
feeds the object to be processed, and that performs the
primary dehydration on the object to be processed, and
the rotary-body type dehydration unit 3 including the ro-
tary bodies 30, disposed subsequent to the screw type
dehydration unit 2, and that performs the secondary de-
hydration on the object to be processed. Thus, as com-
pared with the case where dehydration is conventionally
performed in one stage only by the rotary-body type de-
hydration unit 3, dehydration can be performed in two
stages by the screw type dehydration unit 2 and the ro-
tary-body type dehydration unit 3, and thus even when
the rotational speed of the screw 22 and the rotational
speed of the rotary bodies 30 are increased, the moisture
content of the object to be processed can be lowered.
Therefore, the solid-liquid separator 100a can lower the
moisture content of the object to be processed and can
efficiently discharge the object to be processed. In gen-
eral, squeezing filtration performed on an object to be
processed containing more solids than an object to be
processed on which gravity filtration is performed re-
quires more time than the gravity filtration. Therefore, the
rotary-body type dehydration unit 3 is provided subse-
quent to the screw type dehydration unit 2, and the screw
22 of the screw type dehydration unit 2 is rotated at a
higher rotational speed than those of the rotary bodies
30 of the rotary-body type dehydration unit 3, such that
after gravity filtration is performed in the screw type de-
hydration unit 2, more time can be allotted to perform
squeezing filtration in the rotary-body type dehydration
unit 3 than the gravity filtration in the screw type dehy-
dration unit 2. Consequently, the moisture content of the
object to be processed can be effectively lowered.
[0056] According to this embodiment, as described
above, the screw type dehydration unit 2 and the rotary-
body type dehydration unit 3 are integrally provided.
Thus, as compared with the case where the screw type
dehydration unit 2 and the rotary-body type dehydration
unit 3 are provided as separate bodies, itis not necessary
to provide a transfer facility for the object to be processed
such as piping provided between the screw type dehy-
dration unit 2 and the rotary-body type dehydration unit
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3, and thus the apparatus configuration can be simplified.
[0057] According to this embodiment, as described
above, the solid-liquid separator 100a includes the rotary
body flocculant supply unit 5 that supplies the flocculant
to the object to be processed on which the primary de-
hydration has been performed by the screw type dehy-
dration unit 2. Thus, the object to be processed can be
flocculated by the rotary body flocculant supply unit 5
during dehydration, and thus the object to be processed
can be easily separated into solids and liquids. Conse-
quently, the object to be processed can be more efficient-
ly dehydrated. Furthermore, the rotary body flocculant
supply unit 5 supplies the flocculant to the object to be
processed on which the primary dehydration has been
performed, and thus the rotary bodies 30 of the rotary-
body type dehydration unit 3 that performs the secondary
dehydration can agitate the object to be processed and
the flocculant. Therefore, itis not necessary to separately
provide a configuration that agitates the object to be proc-
essed and the flocculant, and itis possible to significantly
reduce or prevent complication of the apparatus config-
uration.

[0058] According to this embodiment, as described
above, the screw type dehydration unit discharge port 21
through which the object to be processed is discharged
to the rotary-body type dehydration unit 3 is provided in
the screw type dehydration unit 2, and is disposed at
substantially the same height position as that of the mix-
ing tank discharge port 6a of the mixing tank 6, through
which the object to be processed is discharged to the
screw type dehydration unit 2. Thus, unlike the case
where the screw type dehydration unit discharge port 21
is located at a position lower than that of the mixing tank
discharge port 6a, even when the primary dehydration is
insufficient, itis possible to significantly reduce or prevent
outflow of the object to be processed to the rotary-body
type dehydration unit 3. Furthermore, unlike the case
where the screw type dehydration unit discharge port 21
is located at a position higher than that of the mixing tank
discharge port 6a, the screw type dehydration unit2 does
not need to move the object to be processed to a higher
position, and thus it is possible to significantly reduce or
preventanincrease in the load on a drive of the screw 22.
[0059] According to this embodiment, as described
above, the screw type dehydration unit supply port 20 to
which the object to be processed is supplied from the
mixing tank 6 is provided in the screw type dehydration
unit 2, and the screw type dehydration unit 2 is inclined
obliquely upward toward the rotary-body type dehydra-
tion unit 3 subsequent thereto such that the screw type
dehydration unit discharge port 21 is located above the
screw type dehydration unit supply port 20. Thus, the
object to be processed can be supplied from the mixing
tank 6 to the screw type dehydration unit 2 due to over-
flow, and the object to be processed can be easily sup-
plied from the screw type dehydration unit 2 to the rotary-
body type dehydration unit 3 due to overflow.

[0060] According to this embodiment, as described
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above, the solid-liquid separator 100a includes the tank
1 integrally including the filtrate receiver 11 that receives
the filtrate that has passed through the first filtration
grooves S1 of the screw type dehydration unit 2 and the
reservoir 10 partitioned from the filtrate receiver 11 and
that stores thefiltrate that has passed through the second
filtration grooves S2 of the rotary-body type dehydration
unit 3, and the object to be processed stored in the res-
ervoir 10 is returned to the stage precedent to the screw
type dehydration unit 2. Thus, the apparatus configura-
tion can be simplified as compared with the case where
the filtrate receiver 11 and the reservoir 10 are provided
as separate bodies. Furthermore, the filtrate discharged
from the rotary-body type dehydration unit 3 is recircu-
lated such that the processing can be reliably performed.
[0061] According to this embodiment, as described
above, the solid-liquid separator 100a includes the plu-
rality of screw type dehydration units 2, and the plurality
of screw type dehydration units 2 are disposed side by
side along the axial directions of the second rotary shafts
30b of the rotary-body type dehydration unit 3. Thus, the
plurality of screw type dehydration units 2 are provided
such that dehydration can be more efficiently performed.
In addition, the screw type dehydration units 2 can effi-
ciently supply the object to be processed to the rotary-
body type dehydration unit 3 having a width relatively
larger than those of the screw type dehydration units 2.
[0062] According to this embodiment, as described
above, the screw 22 is rotated at a rotational speed of
one or more revolutions per minute, and the rotary bodies
30 are rotated at a rotational speed of 0.5 or more revo-
lutions per minute. Thus, the screw 22 is rotated at a
rotational speed of one or more revolutions per minute
such that the primary dehydration can be efficiently per-
formed. Furthermore, the rotary bodies 30 are rotated at
a rotational speed of 0.5 or more revolutions per minute
such that the secondary dehydration can be efficiently
performed.

(Modified Examples)

[0063] The embodiment disclosed this time must be
considered as illustrative in all points and not restrictive.
The range of the present invention is not shown by the
above description of the embodiment but by the scope
of claims for patent, and all modifications (modified ex-
amples) within the meaning and range equivalent to the
scope of claims for patent are further included.

[0064] For example, while the example in which the
two screw type dehydration units are provided has been
shown in the aforementioned embodiment, the present
invention is not restricted to this. According to the present
invention, one, or three or more screw type dehydration
units may be provided.

[0065] Whilethe examplein which the plurality of screw
type dehydration units are disposed in parallel has been
shown in the aforementioned embodiment, the present
invention is not restricted to this. According to the present
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invention, for example, the plurality of screw type dehy-
dration units may not be disposed in parallel but may be
disposed at a predetermined angle with respect to each
other.

[0066] While the example in which the screw is rotated
at a rotational speed of one or more revolutions per
minute, and the rotary bodies are rotated at a rotational
speed of 0.5 or more revolutions per minute has been
shown in the aforementioned embodiment, the present
invention is not restricted to this. According to the present
invention, the screw may be rotated at a rotational speed
of less than one revolution per minute, and the rotary
bodies may be rotated at a rotational speed of less than
0.5 revolutions per minute.

[0067] While the example in which the screw type de-
hydration unit discharge port and the mixing tank dis-
charge port are disposed at substantially the same height
position has been shown in the aforementioned embod-
iment, the present invention is not restricted to this. Ac-
cording to the present invention, the screw type dehy-
dration unit discharge port and the mixing tank discharge
port may be disposed at different height positions.
[0068] While the example in which the solid-liquid sep-
arator includes the tank has been shown in the afore-
mentioned embodiment, the present invention is not re-
stricted to this. According to the present invention, the
solid-liquid separator may not include the tank.

Claims
1. A solid-liquid separator (100a) comprising:

a screw type dehydration unit (2) including a
screw (22) thatincludes a first rotary shaft (22a)
and is configured to feed a supplied object to be
processed with rotation of the first rotary shaft,
and a layered filter body (23) that surrounds the
screw and includes a first filtration groove (S1),
the screw type dehydration unit that is config-
ured to perform primary dehydration on the ob-
ject to be processed; and

a rotary-body type dehydration unit (3) including
a plurality of rotary bodies (30) that include sec-
ond rotary shafts (30b) and layered rotary filter
bodies (30a) disposed along axial directions of
the second rotary shafts and including second
filtration grooves (S2), the plurality of rotary bod-
ies disposed in two upper and lower rows, the
rotary-body type dehydration unit disposed sub-
sequent to the screw type dehydration unit and
that is configured to perform secondary dehy-
dration on the object to be processed on which
the primary dehydration has been performed by
the screw type dehydration unit; wherein

the solid-liquid separator is configured to rotate
the screw ata higher rotational speed thanthose
of the rotary bodies,
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the screw type dehydration unit and the rotary-
body type dehydration unit are integrally provid-
ed, and

the screw type dehydration unit is inclined ob-
liquely upward toward the rotary-body type de-
hydration unit.

The solid-liquid separator according to claim 1, fur-
ther comprising a flocculant supply unit (5) that is
configured to supply a flocculant to the object to be
processed on which the primary dehydration has
been performed by the screw type dehydration unit.

The solid-liquid separator according to claim 1,
wherein

the screw type dehydration unitincludes a screw
type dehydration unit discharge port (21)
through which the object to be processed is dis-
chargeabile to the rotary-body type dehydration
unit; and

the screw type dehydration unit discharge port
is disposed at substantially a same height posi-
tion as that of a mixing tank discharge port (6a)
of a mixing tank (6) that is configured to dis-
charge the object to be processed to the screw
type dehydration unit.

4. The solid-liquid separator according to claim 3,

wherein

the screw type dehydration unitincludes a screw
type dehydration unit supply port (20) to which
the object to be processed is suppliable from the
mixing tank; and

the screw type dehydration unit is inclined ob-
liquely upward toward the rotary-body type de-
hydration unit subsequent thereto such that the
screw type dehydration unit discharge port s lo-
cated above the screw type dehydration unit

supply port.

The solid-liquid separator according to claim 1, fur-
ther comprising a tank (1) integrally including a fil-
trate receiver (11) that is configured to receive a fil-
trate that has passed through the first filtration
groove of the screw type dehydration unit and a res-
ervoir (10) partitioned from the filtrate receiver and
that is configured to store a filtrate that has passed
through the second filtration grooves of the rotary-
body type dehydration unit; wherein

the object to be processed stored in the reservoir is
returnable to a stage precedent to the screw type
dehydration unit.

The solid-liquid separator according to claim 1,
wherein
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10

the screw type dehydration unit includes a plu-
rality of screw type dehydration units; and

the plurality of screw type dehydration units are
disposed side by side along the axial directions
of the second rotary shafts of the rotary-body
type dehydration unit.

7. The solid-liquid separator according to claim 1, con-

figured to

rotate the screw at a rotational speed of one or
more revolutions per minute; and

rotate the rotary bodies at a rotational speed of
0.5 or more revolutions per minute.

8. A solid-liquid separation system (100) comprising:

a solid-liquid separator according to claim 1;

a tank (1) integrally including a filtrate receiver
(11) that is configured to receive a filtrate that
has passed through the first filtration groove of
the screw type dehydration unit and a reservoir
(10) partitioned from the filtrate receiver and that
is configured to store a filtrate that has passed
through the second filtration grooves of the ro-
tary-body type dehydration unit; and

a mixing tank (6) to which the object to be proc-
essed is suppliable from the tank, that is config-
ured to flocculate and floc a solid component of
the supplied object to be processed, and is con-
figured to supply the object to be processed to
the screw type dehydration unit.

Patentanspriiche

Fest-Flussig-Separator (100a), aufweisend:

eine  Schraubentyp-Dehydratisierungseinheit
(2), aufweisend eine Schraube/Schnecke (22),
die eine erste Drehwelle (22a) aufweist und kon-
figuriert ist, um ein zugefihrtes, zu behandeln-
des Objekt mit Drehung der ersten Drehwelle
zuzufuhren, und einen Schichtffilterkdrper (23),
der die Schraube umgibt und eine erste Filtrati-
onsrille (S1) aufweist, wobei die Schraubentyp-
Dehydratisierungseinheit konfiguriert ist, um ei-
ne primare Dehydratisierung an dem zu behan-
delnden Objekt durchzufiihren, und

eine Drehkoérpertyp-Dehydratisierungseinheit
(3), die eine Mehrzahl von Drehkérpern (30) auf-
weist, die zweite Drehwellen (30b) und Schicht-
drehfilterkérper (30a) aufweisen, die entlang
axialer Richtungen der zweiten Drehwellen an-
geordnet sind und zweite Filtrationsrillen (S2)
aufweisen, wobei die Mehrzahl von Drehkor-
pern in zwei Reihen, obere und untere, ange-
ordnet ist, wobei die Drehkdrpertyp-Dehydrati-
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sierungseinheit anschlieBend an die Schrau-
bentyp-Dehydratisierungseinheit angeordnet
ist, und die konfiguriert ist, um eine sekundare
Dehydratisierung an dem zu behandelnden Ob-
jekt durchzufiihren, an dem die priméare Dehyd-
ratisierung durch die Schraubentyp-Dehydrati-
sierungseinheit durchgefiihrt worden ist, wobei
der Fest-Flussig-Separator konfiguriert ist, um
die Schraube/Schnecke mit einer hoheren
Drehzahl als die der Drehkoérper zu drehen,
die Schraubentyp-Dehydratisierungseinheit
und die Drehkérpertyp-Dehydratisierungsein-
heit integral bereitgestellt sind, und

die Schraubentyp-Dehydratisierungseinheit
schrag nach oben in Richtung zu der Drehkor-
pertyp-Dehydratisierungseinheit geneigt ist.

Fest-Flissig-Separator gemaly Anspruch 1, ferner
aufweisend eine Flockungsmittel-Zufiihreinheit (5),
die konfiguriertist, um dem zu behandelnden Objekt,
an dem die primare Dehydratisierung durch die
Schraubentyp-Dehydratisierungseinheit durchge-
fuhrt wurde, ein Flockungsmittel zuzuflihren.

Fest-Flissig-Separator gemaf Anspruch 1, wobei

die Schraubentyp-Dehydratisierungseinheit ei-
ne  Schraubentyp-Dehydratisierungseinheit-
Ausgabedffnung (21) aufweist, durch die das zu
behandelnde Objekt an die Drehkdrpertyp-De-
hydratisierungseinheit ausgebbar ist, und

die  Schraubentyp-Dehydratisierungseinheit-
Ausgabedffnung an einer im Wesentlichen glei-
chen Hohenposition wie die einer Mischtank-
Ausgabedffnung (6a) eines Mischtanks (6) an-
geordnet ist, die konfiguriert ist, um das zu be-
handelnde Objekt an die Schraubentyp-Dehyd-
ratisierungseinheit auszugeben.

4. Fest-Flussig-Separator gemal Anspruch 3, wobei

die Schraubentyp-Dehydratisierungseinheit ei-
ne Schraubentyp-Dehydratisierungseinheit-Zu-
fuhroéffnung (20) aufweist, der das zu behan-
delnde Objekt aus dem Mischtank zufiihrbar ist,
und

die Schraubentyp-Dehydratisierungseinheit
schrag nach oben in Richtung zu der sich daran
anschlieBenden Drehkorpertyp-Dehydratisie-
rungseinheit anschlieRend daran so geneigt ist,
dass die Schraubentyp-Dehydratisierungsein-
heit-Ausgabedffnung tber der Schraubentyp-
Dehydratisierungseinheit-Zufiihréffnung ange-
ordnet ist.

Fest-Flissig-Separator gemall Anspruch 1, ferner
aufweisend einen Tank (1), der integral einen Filtra-
tempfanger (11), der konfiguriert ist, um ein Filtrat
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1"

6.

7.

8.

aufzunehmen, das durch die erste Filtrationsrille der
Schrauben-Dehydratisierungseinheit hindurchge-
treten ist, und einen Behalter (10) aufweist, der von
dem Filtratempfanger abgetrennt ist und der konfi-
guriert ist, um ein Filtrat zu speichern, das durch die
zweiten Filtrationsrillen der Drehkérpertyp-Dehydra-
tisierungseinheit hindurchgetreten ist, wobei

das zu behandelnde Objekt, das in dem Behalter
gespeichertist, zu einer Stufe zuriickfuhrbar ist, die
der Schraubentyp-Dehydratisierungseinheit voran-
geht.

Fest-Flussig-Separator gemaf Anspruch 1, wobei

die Schraubentyp-Dehydratisierungseinheit ei-
ne Mehrzahl von Schraubentyp-Dehydratisie-
rungseinheiten aufweist, und

die Mehrzahl von Schraubentyp-Dehydratisie-
rungseinheiten nebeneinander entlang der Axi-
alrichtungen der zweiten Drehwellen der Dreh-
kérpertyp-Dehydratisierungseinheit  angeord-
net sind.

Fest-Flussig-Separatorgemaf Anspruch 1, der kon-
figuriert ist, um:

die Schraube/Schnecke mit einer Drehzahl von
einer oder mehreren Umdrehungen pro Minute
zu drehen, und

die Drehkorper mit einer Drehzahl von 0,5 oder
mehr Umdrehungen pro Minute zu drehen.

Fest-Flussig-Separationssystem (100), aufweisend:

einen Fest-Flissig-Separator gemal Anspruch
1,

einen Tank (1), derintegral einen Filtratempfan-
ger (11), der konfiguriert ist, um ein Filtrat auf-
zunehmen, das durch die erste Filtrationsrille
der  Schraubentyp-Dehydratisierungseinheit
hindurchgetreten ist, und einen Behalter (10)
aufweist, der von dem Filtratempfanger abge-
trennt ist, und der konfiguriert ist, um ein Filtrat
zu speichern, das durch die zweiten Filtrations-
rillen der Drehkoérpertyp-Dehydratisierungsein-
heit hindurchgetreten ist, und

einen Mischtank (6), dem das zu behandelnde
Objekt aus dem Tank zufiihrbar ist, der konfigu-
riert ist, um eine feste Komponente des zuge-
fihrten zu behandelnden Objekts zur Ausflo-
ckung zu bringen, und konfiguriert ist, um das
zu behandelnde Objekt der Schraubentyp-De-
hydratisierungseinheit zuzufiihren.

Revendications

1.

Séparateur solide-liquide (100a), comprenant :
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une unité de déshydratation de type a vis (2)
comprenant une vis (22) qui comprend un pre-
mier arbre rotatif (22a) et est configurée pour
alimenter un objet fourni a traiter avec la rotation
du premier arbre rotatif, et un corps de filtre en
couches (23) qui entoure la vis et comprend une
premiére rainure de filtration (S1), 'unité de dés-
hydratation de type a vis étant configurée pour
effectuer une déshydratation primaire sur I'objet
a traiter ; et

une unité de déshydratation de type a corps ro-
tatif (3) comprenant une pluralité de corps rota-
tifs (30) qui comprennent des seconds arbres
rotatifs (30b) et des corps de filtre rotatifs en
couches (30a) disposés le long de directions
axiales des seconds arbres rotatifs et compre-
nant des secondes rainures de filtration (S2), la
pluralité de corps rotatifs disposés en deux ran-
gées supérieure et inférieure, l'unité de déshy-
dratation de type a corps rotatif disposée apres
l'unité de déshydratation de type a vis et qui est
configurée pour effectuer une déshydratation
secondaire sur I'objet a traiter sur lequel la dés-
hydratation primaire a été effectuée par l'unité
de déshydratation de type a vis ; dans lequel
le séparateur solide-liquide est configuré pour
faire tourner la vis a une vitesse de rotation plus
élevée que celles des corps rotatifs,

l'unité de déshydratation de type a vis et I'unité
de déshydratation de type a corps rotatif sont
fournies intégralement, et

l'unité de déshydratation de type a vis est incli-
née obliquement vers le haut vers 'unité de dés-
hydratation de type a corps rotatif.

Séparateur solide-liquide selon la revendication 1,
comprenant en outre une unité d’alimentation en flo-
culant (5) qui est configurée pour fournir un floculant
al'objeta traiter surlequel la déshydratation primaire
a été effectuée par I'unité de déshydratation de type
a vis.

Séparateur solide-liquide selon la revendication 1,
dans lequel

I'unité de déshydratation de type a vis comprend
un orifice de décharge d'unité de déshydratation
de type a vis (21) a travers lequel I'objet a traiter
peut étre déchargé vers l'unité de déshydrata-
tion de type a corps rotatif ; et

I'orifice de décharge d’unité de déshydratation
de type a vis est disposé sensiblement a la mé-
me position d’hauteur que celle d’un orifice de
décharge de réservoir de mélange (6a) d’un ré-
servoir de mélange (6) qui est configuré pour
décharger I'objet a traiter vers l'unité de déshy-
dratation de type a vis.
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4. Séparateur solide-liquide selon la revendication 3,

dans lequel

I'unité de déshydratation de type a vis comprend
un orifice d’alimentation (20) d’unité de déshy-
dratation de type a vis auquel I'objet a traiter
peut étre amené depuis le réservoir de
mélange ; et

I'unité de déshydratation de type a vis est incli-
née obliquement vers le haut vers I'unité de dés-
hydratation de type a corps rotatif qui lui fait sui-
te, de sorte que I'orifice de décharge d’unité de
déshydratation de type a vis est situé au-dessus
de l'orifice d’alimentation d’unité de déshydra-
tation de type a vis.

Séparateur solide-liquide selon la revendication 1,
comprenant en outre un réservoir (1) comprenant
intégralement un récepteur de filtrat (11) qui est con-
figuré pour recevoir un filtrat qui est passé a travers
la premiere rainure de filtration de I'unité de déshy-
dratation de type a vis et un réservoir (10) séparé du
récepteur de filtrat et qui est configuré pour stocker
un filtrat qui est passé a travers les secondes rainu-
res de filtration de I'unité de déshydratation de type
a corps rotatif ; dans lequel

I'objet a traiter stocké dans le réservoir peut étre ren-
voyé a un stade antérieur a 'unité de déshydratation
de type a vis.

Séparateur solide-liquide selon la revendication 1,
dans lequel

I'unité de déshydratation de type a vis comprend
une pluralité d’'unités de déshydratation de type
avis ; et

la pluralité d’unités de déshydratation de type a
vis sont disposées cote a cdte le long de direc-
tions axiales des seconds arbres rotatifs de 'uni-
té de déshydratation de type a corps rotatif.

Séparateur solide-liquide selon la revendication 1,
configuré pour

faire tourner la vis a une vitesse de rotation d’un
ou plusieurs tours par minute ; et

faire tourner les corps rotatifs a une vitesse de
rotation de 0,5 ou plus de tours par minute.

Systeme de
comprenant :

séparation solide-liquide (100),

un séparateur solide-liquide selon la revendica-
tion 1;

un réservoir (1) comprenant intégralement un
récepteur de filtrat (11) qui est configuré pour
recevoir un filtrat qui est passé a travers la pre-
miére rainure de filtration de l'unité de déshy-
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dratation de type a vis etun réservoir (10) séparé
du récepteur de filtrat et qui est configuré pour
stocker un filtrat qui est passé a travers les se-
condes rainures de filtration de l'unité de dés-
hydratation de type a corps rotatif ; et

un réservoir de mélange (6) auquel I'objet a trai-
ter peut étre amené a partir du réservoir, qui est
configuré pour floculer et floconner un compo-
sant solide de I'objet fourni a traiter, et qui est
configuré pour fournir I'objet a traiter a I'unité de
déshydratation de type a vis.
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